'""T'HE recent trend in the study of fertility problems A is a gradual turning toward the plant for more definite information as to its nutrient needs for optimum growth. Yield data as determined by field or pot tests have been the most widely accepted criteria for evaluating fertilizer responses, while plant analyses have also received considerable emphasis since the work of Wolff (io) 3 who clearly demonstrated that plant composition was affected by the nutrient content of the growing medium. A more thorough knowledge of optimum nutrient requirements for plants may be obtained by a combined study of these criteria. Thus plant analysis at the maximum yield should show the nutrient requirements of such critical elements as calcium, phosphorus, and potassium from which more efficient fertilizer recommendations could be obtained.
An index of fertilizer needs based on this assumption should be applicable to soils of lateritic origin as such soils are especially low in available plant nutrients, in base exchange capacity, are moderately to strongly acid in reaction, but in general respond favorably to proper fertilization. The soil conservation program in the southeast has caused a shift from the usual wide spaced cultivated crops to more close growing types. Consequently, certain legumes have been recommended without sufficient attention being given to their ecological array and as a result numerous questions have arisen in regard to their optimum fertility requirements and to what extent soil treatment can offset these changed ecological factors. In order to throw more light upon this question studies were conducted with lespedeza and Austrian winter peas to determine their fertilizer needs and pH range for maximum growth.
EXPERIMENTAL PROCEDURE
A series of 2-gallon pots was filled with a Cecil sandy loam soil for studies with lespedeza. pH values were adjusted by adding either Ca(OH) 2 or HaSCX solution. After these materials were applied the pots were kept at optimum moisture it reached the early bloom stage when oven-dry we determined.
The soil for the Austrian winter peas studies wa from an area of Cecil sandy loam where replicated plats were previously established for studying the phosphorus on growth at approximate pH levels ran 4.0 to 7.2. Duplicate I-gallon pots were filled wi tained from each of the various plats. Austrian w were seeded and oven-dry weight determined at a stage.
The plant material was prepared for analysis b the oven-dry samples in a Wiley mill. Two gra ground sample were treated with io ml of a 5% alcoholic nitric acid, evaporated to dryness on a s and heated on a hot plate until all fumes were exp ashing was completed by transferring the parti sample while hot to a muffle furnace and holding at ture of 400° until the residue was almost white. Aft distilled water and HC1 were added to dissolve t The mixture was heated, filtered, and brought up t volume. An aliquot was analyzed for calcium by t of Chapman (4). Other aliquots were used for p and potassium. The official method (3) was followed phorus, while potassium was determined by a sodiu nitrite method. The soil determinations were made Replaceable calcium by leaching io grams of soil w of neutral ammonium acetate solution and determin in the leachate by the official volumetric method, potassium by the method of Volk and Truog (8), w able phosphorus was determined by the colorimet of Truog and Myer (7).
PLANT COMPOSITION AND GROW OF LESPEDEZA
The analyses for certain critical plant and yields of lespedeza hay at various pH an levels on Cecil sandy loam soil are presented I. These results emphasize the importance o for growth of lespedeza on soils of lateritic spite of the fact that this crop has been s advocated as an acid-tolerant legume. Fur dence that calcium is undoubtedly a limiting for crop production in this region is contain results of a recent summary (5) in which o of South Carolina soils are indicated to be e
